n 1993 the World Bank observed that "[h]ealth conditions around the world have improved more in the past forty years than in all previous human history." During this period, the world also experienced the most intensive burst of urbanization ever. People across large swaths of Asia and Latin America flocked to cities. They transformed the ecology and culture of scores of modest-sized cities, establishing bustling and sprawling urban centers that became beacons for rural migrants. 1 
I

David Soll
Both of these changes -health improvements and rapid urbanization -are defining features of twentieth-century history. The thread that connects them is population growth. Dizzying and unprecedented levels of population growth are another hallmark of the twentieth century. The statistics are familiar, but awe-inspiring nonetheless. It took humanity until 1800 to reach a global population of one billion. In 1950, two and a half billion people called earth home; by the turn of the millennium, humans had crossed the six billion threshold. 2 The size and scope of these transformations are difficult to comprehend, but their significance is undeniable. They have altered the daily lives and aspirations of billions of people around the globe. This essay explores the interactions between health improvements, population growth, and urban expansion in the Philippines and Peru. Both countries are notable for what demographers call "primacy," the extreme concentration of urban growth in a single city. The development of the capital cities, Manila and Lima, far exceeded that of other urban areas. This explosive growth made health and sanitary conditions precarious for millions of urban dwellers in the Manila and Lima metropolitan areas. Health improvements in rural areas led to rapid population growth that spurred mass migration to urban areas. However, heavy urban migration flows overwhelmed the sanitary infrastructure of these metropolitan areas, creating dangerous health conditions for those who had fled rural areas in search of a more prosperous life.
Much of the literature on the informal settlements that housed these new migrants can be divided into two camps. The first, represented most clearly in the work of urban historian Mike Davis, views slums as the product of an imbalanced international economic system that elevates profit for a few over the welfare of the poor in the developing world. An alternative perspective emphasizes the extraordinary entrepreneurial energy and capacity for self-governance exhibited by the residents of informal settlements. Delving into this debate is beyond the scope of this essay. However, viewing informal settlements through the prism of the demographic transition illuminates their origins and provides some clues about the future of urban life in the developing world. 3 This introduction has, of necessity, oversimplified the complexities of both rural to urban migration and population dynamics. The remainder of this essay will examine other links in the causal chain between rural population growth and migration to urban areas. Although migration theorists have paid some attention to population growth, it seldom figures prominently in their analysis. Similarly, the literature on environment and migration focuses primarily on the role of disasters, rarely probing the possible migratory implications of changes in the larger disease environment. 4 This essay fills these gaps by connecting the unprecedented health improvements that occurred in the middle decades of the twentieth century to the massive migration flows that transformed cities throughout much of the developing world.
It is important to clarify two points. The first is to address the connection between the themes of this essay and the topic of environment and migration. In the last two decades, environmental historians have become increasingly interested in the connections between human bodies and the places people live and work. Saunders celebrates the dynamism of cities in the developing world, contrasting them with rural living, which he calls "the largest single killer of humans today, the greatest source of malnutrition, infant mortality, and reduced lifespans" (p. 23). 4 A notable exception to this trend is A. interaction between humans and microbes -a critical aspect of these narratives and also of this essay -is no longer the exclusive domain of medical historians. The steep reduction in deaths from communicable diseases that began around 1940 and accelerated in the decades after World War II established a new environmental reality for millions of Peruvians and Filipinos.
Second, this inquiry into health and migration is a prequel to a larger project on urban sanitation in the twentieth century. Understanding the forces driving large-scale urban migration provides the necessary context for examining the environmental challenges that dense populations pose in urban and peri-urban environments. Isolating specific factors and weighing their respective contributions to complex social phenomena such as migration is necessarily more art than science, but these two case studies suggest that historians and social scientists have underestimated the important role that health improvements played in generating large-scale rural to urban migration.
Success Story: Health Improvements in the Post-War Developing World
Neither country is particularly notable for the strides it made in improving health conditions and extending life expectancy in the middle decades of the twentieth century. For decades, Peru and the Philippines lagged behind many other countries in their regions in improving health outcomes. Better known for exporting large numbers of health professionals to the developed world than for improving the health of its own citizens, the Philippines failed to match the gains in life expectancy enjoyed by other Southeast Asian countries such as Thailand and Malaysia. 6 Likewise, in recent years the human rights organization Amnesty International has put pressure on Peru to reduce its high rates of maternal mortality. 7 However, the introduction of antibiotics, insecticides, and more effective tuberculosis drugs in the 1940s and 1950s led to sharp declines in deaths due to communicable diseases throughout Latin America and Asia, even in those countries with relatively undeveloped health infrastructures. Success in fighting infectious diseases yielded significant increases in life expectancy because these diseases were responsible for a high percentage of premature deaths, especially among young children. 8 A Peruvian born in the 1940s could expect to live to her mid-30s; by 1961, life expectancy had surpassed 50 for both men and women. The dramatic health improvements that swept the developing world in this period reflect what health experts refer to as the epidemiological transition. In the first stage, countries experience high mortality due to pestilence and famine. The second stage is characterized by receding pandemics that raise average life expectancy to 50 years and above. In the third and final stage, life expectancy approaches or exceeds 70 years, and degenerative diseases and illnesses linked to unhealthy lifestyles, such as heart disease, become the primary cause of death.
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Although modern medicine offered the possibility of greatly improved health outcomes, developing countries had many obstacles to overcome in their efforts to combat infectious diseases. Peru faced three significant challenges. The first and arguably most intractable was the country's challenging landscape. The country can be divided into three geographic zones: the coast, the highlands, and jungle ar-eas. The coast, site of most export-oriented agriculture and virtually all industrial activity, is dry; large-scale irrigation projects were required to produce cotton and other crops for export. The highlands consist primarily of small villages scattered at different altitudes along the Andean range. These villages are the traditional heartland of Indian Peru and, until the initiation of heavy migration flows to coastal areas, were home to the bulk of the population. Peru's Amazonian holdings contain the majority of the country's land area, but relatively few people live in these jungle areas. 11 The second challenge -the wide range of diseases that can flourish in these distinct environments -is effectively part and parcel of the country's unique geography. The Rockefeller Foundation's yellow fever campaign underscored the difficulty of combating disease in different ecosystems. The foundation is credited with eradicating yellow fever from Latin American cities from 1916 to 1923, but it continued to wage war against the mosquito-borne disease in rural areas for several more decades. 12 In the 1920s, a foundation official tracked an outbreak of yellow fever in the coastal area of Piura. Ironically, modernization, in the form of railroad lines and irrigation canals, provided fertile breeding ground for the disease's vector, the Aedes aegypti mosquito. 13 Two decades later, several outbreaks of so-called jungle yellow fever occurred in the Amazon valley region, prompting the dispatch of a medical team that vaccinated 6,000 people in two weeks.
The third challenge was redesigning Peru's notoriously centralized and uncoordinated health delivery system. To combat the multiple diseases plaguing the country, the government created separate services for specific diseases -one for yellow fever, one for malaria, etc. This disease-specific approach created absurd inefficiencies. As a Rockefeller Foundation official observed, "[i]n some small towns, two or three services carried on activities each in its own building and each in charge of a part-time doctor." 15 In 1945, with guidance from the Rockefeller Foundation, Peru revamped its health system. The new priorities included establishment of rural health programs focused on prevention and curative medicine, the decentralization of funds and personnel from Lima, and the hiring of full-time physicians and health professionals who viewed public health as their career rather than as an adjunct to their private practices. 16 Exceptionally strong economic growth in the immediate postwar decades fueled significant expansion of the public health system. The country operated two social insurance funds under which particular categories of workers received care, but the majority of Peruvians relied on the facilities of the Ministry of Health. The Ministry created a spectrum of facility types for different sized communities, ranging from health centers in larger towns to people's drugstores in rural villages that lacked access to pharmacies. The Ministry dramatically expanded the number and reach of health facilities throughout the country from the mid-1950s to the mid-1960s. The number of medical posts that provided care for residents of small towns increased from 23 to 190. Physicians assigned to medical posts oversaw the operation of clinics and drugstores in smaller communities. 17 The combination of increased access to basic health services such as antibiotics, vaccinations, and physicians, and the deployment of insecticides to reduce transmission of mosquito-borne diseases led to substantial improvements in longevity and quality of life. the Rockefeller Foundation initiated a cooperative malaria control program with the Peruvian government in the 1940s, the disease ravaged large sections of the country. Survey results revealed that "the fertile coastal valleys are believed to have as high an incidence of malaria as almost any other part of the world." 18 By the 1960s, malaria was largely confined to sparsely populated jungle areas; only 2,300 cases were reported in 1963. 19 As in much of the developing world, Peru significantly reduced both the absolute number and percentage of deaths attributable to infectious diseases. By the mid-1980s, Peru had achieved a milestone in public health: non-communicable diseases had become the primary cause of death. 20 The most tangible sign of progress against infectious diseases was the reduction in the number of childhood deaths: from 1960 to 1991, Peru reduced the mortality rate for children aged five and under by 54 percent.
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Despite Peru's success in reducing childhood deaths, its childhood mortality rate in 1991 exceeded that of all other Latin American countries except Bolivia and Haiti. 22 Health gains were also notably precarious; Peru experienced a major cholera outbreak in the early 1990s. Nonetheless, during the post-war decades, both Peru advanced to the relatively late stages of the epidemiological transition.
The Philippines' passage through the epidemiological transition varied somewhat from Peru's, in large part due to the American colonial presence. In his study of American colonial medicine in the Philippines, Warwick Anderson argues that the tendency of American health officials to view public health through the prism of race undermined disease control campaigns. In an era when germ theory had supposedly triumphed over alternative explanations of disease 18 Peru-Control, Series 331, Box 5, RG 1. transmission, American officials' obsession with "civilizing" Filipinos often resulted in muddled policies that reflected political and racial ideologies more than best practices in public health. 23 Nonetheless, certain interventions did improve public health during the colonial period. The 1908 construction of reservoirs on the Marinka River outside of Manila marked the first in a long line of upgrades to the city's water system. Despite periodic shortages and the absence of a filtration system, the delivery of water from rural areas dramatically reduced urban death rates within a few years. 24 Colonial officials concentrated their efforts on smallpox, cholera, and leprosy, but deaths due to malaria also decreased significantly under American rule. The Rockefeller Foundation found willing partners in its campaign to control mosquito populations through insecticide spraying. Hacenderos, the men who managed the large plantations where many rural Filipinos labored, became convinced of the efficacy of insecticide application. Paul Russell, who managed the foundation's malaria control project in the 1920s and early 1930s, observed that hacenderos "were able to see such clear cut results in a practical way that they were willing to take over the demonstration control work and make it routine." In concert with spraying on US Army bases and increasing utilization of bed nets, malaria rates declined by almost three quarters between 1922 and 1932. 25 Isolated progress on a few diseases did not produce an epidemiological transition. It was not until the turmoil of World War II abated and the Philippines gained independence that deployment of the medical technologies developed during the war began to make a significant dent in stubbornly high mortality rates. 26 Widespread use of antibiotics, greatly increased vaccination coverage, improved nutrition, and decentralization of the health delivery system -the approach followed by Peru and other developing nations -produced rapid gains in life expectancy. By taming (but no means extinguishing) the scourge of communicable diseases, the nation made growing up a notably safer proposition. Communicable diseases claimed the lives of 1,100 of every 100,000 Filipinos in 1930; by the late 1970s, the toll had decreased to less than 300. Death rates for bronchitis, tuberculosis, and a host of other diseases decreased sharply. By the 1970s, a conclusive sign of the epidemiological transition had emerged: deaths from heart disease began to increase in the Philippines even as rates of infectious diseases continued to decrease.
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Population Growth and the Demographic Transition: The Backdrop to Urban Migration
The postwar decades appeared to substantiate the first part of Thomas Malthus's famous equation that, in the absence of "checks" such as war and disease, human populations would grow exponentially. The Philippines, whose post-war growth rates ranked among the highest in the world, was the tenth-most populous country by 2000. In the early stages of the epidemiological transition the population doubled in 33 years; it took only another 24 years to double again. The story was similar in Peru, where several decades of annual growth rates in excess of two percent resulted in the tripling of the population from 1940 to 1990. Skyrocketing population growth, which occurred throughout most of the developing world, sparked fears of famine and ecological catastrophe. In his 1968 bestseller The Population Bomb, Paul Ehrlich painted a nightmare scenario of urban population density in India: "The streets seemed alive with people. People eating, people washing, people sleeping. People visiting, arguing and screaming. People thrusting their hands through the taxi window, begging. People defecating and urinating. People clinging to buses. People herding animals. People, people, people, people." 28 While Ehrlich fixated on the looming consequences of growing populations, other scholars looked to the past to gain some perspective on the startling growth in Asia and Latin America. These rapid advances in life expectancy intrigued many social scientists in the Cold War period because they challenged the notion that the Third World would develop along European and North American lines. Although particular public health interventions, such as smallpox inoculations, did reduce deaths and increase life spans in the West, most of the gain in life expectancy was due to the broad diffusion of the benefits of modern life over the course of many decades: improved nutrition, better hygiene, less crowded housing, and more advanced water supply and sewerage systems. Thomas McKeown's careful study of life expectancy in Wales and England in the nineteenth and twentieth centuries highlighted the benefit of improved nutrition and downplayed the effect of improved healthcare. 29 Post-war increases in life expectancy in the developing world did not conform to the Western experience. The rate of population growth was unprecedented. In 1976, sociologist T. Lynn Smith reflected on Latin America's tremendous growth in the preceding quarter century: "No other great world region has ever experienced a comparable growth of population over a twenty-five year period." 30 High growth rates were the result of a combination of rapid reduction in death rates stemming from the introduction of a range of 28 low-cost public health practices and continued high birth rates. 31 Paul Demeny and Geoffrey McNicoll explained the math: "If the drop in death rates is precipitous, as was clearly observed to be the case in the early postwar years, and if the decline in the birth rate is tardy, as was […] the case in the less developed countries, the population will grow fast and will do so for an extended period." 32 Demographic changes in the post-war developing world posed a direct challenge to conventional wisdom among economists and social scientists, which held that poor countries must adopt the basic economic, political, and social practices of the West in order to modernize their economies and societies. This notion, generally known as modernization theory, dominated Cold War thinking in everything from development policy to war strategy. Modernization theory relied heavily on analogy: just as a person passed through childhood and adolescence before reaching maturity, so too would developing countries transition from rural, primarily agricultural societies with communal values and ways of life to urban, industrial economies based on the rule of law and individual aspirations.
33
Another theory -generally referred to as the demographic transition -helped explain why the experience of Western countries proved a poor guide to the developing world in the post-war decades. Looking back on the history of humans over the millennia, demographers detected three basic stages in the history of human populations. In the first stage, high death rates due to illnesses and accidents encouraged couples to have many children. A world of high death rates and high birth rates produced stable populations. In the second stage, death rates declined, but couples continued to have large families. was rapid population growth. In the final stage, couples reduced the number of births to replacement level or slightly above, producing stable populations. Countries with low death and birth rates are considered to have completed the demographic transition. 34 In the West, the demographic transition was embedded in a larger set of social, economic, and political changes that encouraged steep decreases in birth rates. Democratic governance, salaried labor, urbanization, and industrialization formed the backdrop of a relatively stable modernizing world. The improved nutrition and hygiene practices that accompanied the rise of industrial capitalism led to slow but steady reductions in death rates. In essence, the same forces that reduced death rates also induced couples to limit their fertility. As a result, the period during which births significantly outnumbered deaths was relatively short. The critical factor here is the gradual decline in death rates due to economic development. The demographic transition was only one piece of a much larger shift to a more urban and predictable world. 35 By now, the reasons for the contrasting demographic trajectories of the Western and non-Western worlds should be clear. In 1969, Joaquin Roces, the publisher of the Manila Times, observed that "All over the world, modern medicine has slashed death rates drastically while birth rates have remained constant."
36 Roces accurately described the demographic transition unfolding in his native Philippines and throughout the developing world. Improvements in health far outstripped the pace of other social and political developments. As these other changes -notably urbanization, increasing governmental competence, and the implementation of family planning programs -took hold, birth rates did begin to fall. In the intervening decades, however, as the second stage of the demographic transition slowly yielded to the third stage, populations soared. As sociologist Ronald Preston noted, much of the population growth stemmed from the reduction in childhood mortality; each additional child surviving to adulthood had the potential to produce yet more children.
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Urbanization and Migration
The relationship between urbanization and migration is complex, and varies across time and space. For most of human history, poor hygiene conditions made cities unhealthy and dangerous places; in order to maintain population levels, cities relied on a continuous stream of migration from rural areas. As journalist Doug Saunders observed in his study of rural to urban migration, cities "soaked up large numbers of rural people, held them for a few years, and promptly killed them, usually before they could reproduce or settle in any meaningful way."
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By the twentieth century, the growing acceptance of germ theory, sophisticated water supply and sewerage systems, and increased access to healthcare greatly reduced the danger of urban living. The flow of rural migrants did not merely sustain population levels; it began to significantly increase the size of urban populations.
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Permanent migrants typically increase the population in several ways. Take the case of a young Filipina woman, the most common profile of a newcomer to the Manila metropolitan region in the 1960s and 1970s. 40 Her arrival in the Manila area adds one person to the urban population. However, within a few years, her mother and two sisters join her. A decade later, she and one of her sisters 37 have each given birth to two children. The phenomenon of chain migration -in which the decision of an original migrant to settle in an area induces family and friends from her home region to follow in her path -is common throughout much of the world. Though not a particular focus of this essay, chain migration underscores the long-term impact of migrants' reproductive decisions. Decades after rural to urban flows peak, migrants continue to increase the urban population by reproducing. As the director of the Filipino census observed in the mid-1970s, "[i]f internal migration were to suddenly cease, population would pile up in areas where fertility is high." Estimating rural migrants' share of the natural increase in urban population due to births in excess of deaths is difficult, but it is impossible to gain a complete picture of the environmental impact of migration without taking into account the offspring of rural migrants.
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In recent years, the environmental implications of heavy migration flows to urban areas of the developing world have begun to attract significant attention both in the popular press and in the development community. 42 However, in parts of the developing world, including Peru and the Philippines, rural to urban migration peaked decades ago. A closer look at migration patterns to Lima and Manila suggests that rural population growth made possible by improved health conditions was a major factor in the rapid development of these cities. These metropolitan areas have struggled to provide basic environmental services for decades. These struggles are rooted in post-war migration patterns that overwhelmed the capacity of municipal authorities to manage urban environments. 
Coming to Manila
In the 1950s and 1960s, Filipinos were on the move like never before. In 1960, an estimated 15 percent of the population moved across municipal boundaries. 43 The country's three main geographical areas -Luzon, the Visayas, and Mindanao -exhibited distinct migration patterns. In Luzon, home to Manila and the country's most populous region, migrants primarily settled in metropolitan Manila. Visayan natives headed in two directions -north to the Manila area and south to Mindanao, where they sought out virgin land to farm. Migration from Mindanao was slight; the sparsely populated region attracted many more migrants than it produced.
These patterns reflected the basic structure of the country's economy. Industrialization in Metropolitan Manila attracted millions of rural residents seeking greater economic opportunity. In 1900, one in eight Filipinos lived in urban areas; only 70 years later, one in three did. Women, generally more successful than men at securing factory employment, became the backbone of the urban labor force. At midcentury fewer than a third of female workers labored off the farm; by 1970, more than two-thirds had non-agricultural jobs. 44 But most Filipinos continued to rely on the land to earn a living. High rates of rural population growth created land shortages in many parts of the country. Mindanao provided migrants from the Visayas and other parts of the country with a classic agricultural safety valve. Land was relatively plentiful and affordable, prompting millions of Filipinos to move to the southern tip of their country to re-start their lives.
Many of those who relocated to Metropolitan Manila also concluded that land shortages in their home regions offered little prospect for economic advancement. Agricultural pressures did not lead rural Filipinos to reduce the size of their families. Even as death rates tumbled, birth rates remained well above five per woman until the 1970s, causing the number of people per square kilometer to 43 Flieger et al., Geographical Patterns cit., p. 10. 44 Pernia, Urbanization, Population Growth cit., pp. 61-70. rise inexorably. 45 From the 1950s to the 1980s, the amount of land per agricultural worker decreased by about half. The failure of crop yields to keep pace with population growth, coupled with the lack of government investment in the agricultural sector, made migration a logical choice for those families unable to acquire more land. 46 Rural migrants tended to come disproportionately from densely populated areas. Of the 33 provinces with above average population density from 1960-1970, 26 were net exporters of people. 47 Increasing rural population density reflected the interaction of three factors: births, deaths, and land ownership. As in most developing countries, the government's efforts to redistribute land only marginally altered ownership patterns: As a US government study of the Philippines observed, "Although nationwide approximately 50 percent of farms in 1980 were less than two hectares, these small farms made up only 16 percent of total farm area. On the other hand, only about 3 percent of farms were over 10 hectares, yet they covered approximately 25 percent of farm area." 48 Prior to the epidemiological transition, high death rates maintained a balance between food production and population. The rapid reduction in death rates that began in the 1940s increased population density because birth rates remained high and land was not redistributed in response to population growth. Perhaps the most surprising element of the new demographic picture was the broad-based gains in life expectancy across much of the country. With the exception of Mindanao residents, who remained outside the managerial ambit of the central government for much of the century, Filipinos from both rural and urban areas enjoyed longer life spans. Life expectancy in places with 45 heavy outmigration such as the Visayas and rural Luzon was almost on par with Metropolitan Manila. 49 Urban residents joined in the migration movement. In the 1940s, migrants flocked to Manila, but by the 1950s, it had begun losing people to neighboring communities. Highway construction, the conversion of agricultural land to housing, and industrial growth dramatically expanded the effective boundaries of Metropolitan Manila. 50 Rather than moving directly to Manila, urban migrants headed for the neighboring province of Rizal, the epicenter of urban growth in the Philippines. By arriving in such large numbers, they transformed the region's villages and small towns into teeming cities. Prior to the 1960s, three provinces bordering Manila -Bulacan, Laguna, and Cavite -exported people to the capital. The extension of industrial development into these predominantly rural areas quickly turned them into prime locations for the migrants who now found Manila too crowded for their liking. By the 1970s, 30 percent of Rizal's residents were migrants and the province was home to almost eight percent of Filipinos. case greatly reduced death rates. Millions of Filipinos responded to these pressures by migrating. However, the example of Thailand and countries such as South Korea and Indonesia suggest that more effective social policy can help blunt the negative social and economic effects of dramatic improvements in life expectancy.
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Coming to Lima
Post-war Lima had much in common with Manila. It developed rapidly, attracted hundreds of thousands of long-distance migrants, and was the center of industrial and economic activity. In both cities, growth in outlying districts far outstripped population increases in the central city. Most importantly, in both countries the political system proved unable to adjust to the demands of rapid growth. By the 1970s, the mass influx of migrants and continued high birth rates had created sprawling conurbations. The fragmentation of political authority across existing towns and villages led to a profound mismatch between the needs of growing communities and the organizational and fiscal resources of local governments.
The extreme concentration of economic activity in the capital region was largely responsible for dramatic geographical shifts in population. Peru's economy prospered in the 1950s and early 1960s due to the boom in the fishmeal industry, the expansion of the port of Callao just north of Lima, and increased manufacturing. These economic opportunities utterly transformed the country by encouraging massive migration to the Lima area. The interval between the decrease of death rates and the decline in fertility rates led to high overall rates of population growth: the country's population almost tripled from 1940 to 1980. What distinguished Peru from most other developing countries was the extent to which this population growth was concentrated in one geographic area. In the 1960s and 1970s, population growth rates in the Lima area exceeded the already high national rates by 20 percent. By the early 1980s, almost one-third of the country's population resided in the Lima area, compared to 20 percent in Metropolitan Manila. 54 This mass migration also reflected deteriorating conditions in rural areas. In part, these conditions were a product of the physical conditions in the mountainous regions where most Peruvians lived. Only river valleys and gorges provided residents with significant amount of tillable land, forcing communities to rely on resources from multiple altitudes to grow enough food. This subsistence strategy made sense in an era of stable populations, but villages tended to hoard resources when populations soared. Although land reform initiated in the late 1960s did succeed in breaking up some large estates, only 16 percent of the farming population received land. 55 A 1971 report concluded, " [t] he pressure of population on the land is so strong that people tend to leave the sierras." 56 The difficulty of supporting their families prompted many men to leave the highlands for urban centers. Most of them ended up in Lima, often living in provincial centers briefly before moving to the capital. Unlike the Philippines, where educated young women were in the vanguard, men dominated the early stages of Peruvian migration. 57 The most remarkable features of migration flows to Lima were their scale and inclusiveness. The 1961 census revealed that 16 of Peru's 24 geographical departments were losing people, almost entirely as a result of heavy migration to the capital region. The same census reported that fully 45 percent of Lima residents were migrants. Migrants hailed from the coastal region and the mountains, from villages and provincial centers.
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Drawing definitive links between population growth and urban migration is notoriously difficult. As Paul Shaw observed in 1974, raw numbers may not be particularly revealing: "Considering only absolute levels of population relative to the land base without considering factors influencing the nature of productive activity is of little utility in understanding conditions leading to rural emigration."
59 By the same token, simply dismissing the effect of population growth on migration because its influence is contingent on intervening factors makes little sense. Evidence from Peru and the Philippines suggests that population growth had powerful economic and social ripple effects leading to high levels of urban migration.
The point here is not to claim that high rates of rural population growth, stimulated by public health improvements, were the sole or even primary reason motivating rural Peruvians and Filipinos to migrate to urban areas. The possibility of earning a better living clearly operated as a "pull" factor inducing rural residents to migrate to urban areas. However, as migration experts have observed since the 1980s, the push-pull model of migration does not capture the complexity of either lived experience or the welter of cross-cutting historical, economic, and social factors that drive migration. 60 Urban standards of 58 Laquian, Rural-Urban Migrants cit., pp. 112-15. 59 Shaw, Land Tenure cit., pp. 131. 60 For a perspective that emphasizes the role of power imbalances in international migration and the role of European domination, see M. Paret and S. living were not simply appealing in some sort of abstract universe, but rather in comparison to migrants' low expectations for their rural futures. Whether they realized it or not, these expectations reflected the effect of dramatic population increases in the post-war era. When rural residents arrived in the city, they faced a series of environmental challenges, particularly with respect to water supply and sanitation.
Life in the City
Informal settlements, slums, extra-legal housing arrangementswhatever name one prefers -proliferated throughout the developing world in the second half of the twentieth century. Lima and Manila were no exception to this trend. Because Lima's development patterns were radically altered by the boom in the number and size of such settlements, it is the focus of this concluding section.
Outsiders have generally relied on sociologists and anthropologists to explain the workings of slum life. At first glance, the traditional archival approach of historians seems ill-equipped to explore the life of places that often operate outside the bounds of the law. But informal settlements are in desperate need of historicizing. Why did they crop up where and when they did? Has their character changed over time? 61 Informal settlements vary across and within cultures. Life in a Rio favela run by a drug kingpin may have little in common with enormous slums in Lagos or Delhi. What they do share is timing. With a few notable exceptions, the benefits of modern medicine have spread throughout much of the world. Despite the enormous disparity in access to healthcare, most developing countries enjoyed significant increases in life expectancy from the 1940s through the 1980s. Not surprisingly, this is the same era when informal settlements became fixtures of the urban and suburban landscape in the developing world. The enormous influx of rural migrants overwhelmed the capacity of cities to provide housing, sanitation, and other services. In this sense, slums are a response to failure. But in a broader sense, informal settlements are the physical manifestation of unprecedented improvements in public health: never before in human history had hundreds of millions of people experienced such a rapid improvement in their health status. These people had to live somewhere, and in much of the developing world, they chose to live in urban areas.
The development of informal settlements in the Lima area, where they are known as barriadas or pueblos jovenes, provides a clear example of the way in which urban residents and political authorities responded to the surge in post-war urban migration. The lack of suitable housing led many of Lima's newest residents to abandon the crowded central city in favor of riverbanks, hillsides, and desert areas on the urban fringe. Residents constructed a handful of barriadas before the war, but the real boom occurred in the 1950s and 1960s, when hundreds of thousands of rural residents streamed into the capital region in search of work and housing. 62 The government funded the construction of about 5,500 new homes for these migrants, less than one percent of the estimated need, prompting migrants in urban areas throughout the country to establish barriadas. 63 By the early 1960s, an estimated 17 percent of capital-area residents lived in barriadas. Older settlements became saturated, forcing new arrivals to construct new barriadas. The enormous migration pulse of the 1960s and early 1970s, when Lima's population increased from 1.8 million to 3.3 million, recast the place of barriadas on the urban landscape. In less than three decades, a once-marginal feature of urban life had become absolutely central to daily existence. 64 In the early 1960s, President Prado, seeking political support from the growing number of squatter residents, took steps to legalize the property claims of existing Lima-area barriadas. A decade later, the government relocated a group of squatters who had invaded a plot near the city, giving them land well outside city borders. By 1984, the Villa El Salvador barriada had become a city on the edge of the city. Its 160,000 residents made it not only one of the country's largest informal settlements, but one of the largest population centers in all of Peru. Half a century after barriadas began to creep across Lima's suburban landscape, the state of sanitation is decidedly mixed. Established squatter communities have generally developed along the lines envisioned by optimistic urban planners in the 1960s. British planner John Turner predicted that barriadas would pass through three main stages: incipient, developing and complete. In the first years after initial construction, residents often lived in huts, relied on candles for light, and devoted much of their time to collecting water from distant supplies. One resident of the Pampas de San Juan barriada recalled these difficult early days:
There was nothing when we came here, no roads, no transport, no water, nothing. It was just desert. We had to struggle for everything. In the first years we had to go to Ciudad de Dios to get our water, all the way to the Avenida de los Heroes. There just was a trail in the loose sand, that was all. I constructed a barrow with wooden wheels, you could always hear me coming with the buckets of water, bumping over the stony road, four-five kilometres up and down. We have achieved everything through our joined efforts.
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Within two decades, most of the barriadas in the area enjoyed water and sewer connections. Areas where older barriadas dominate, such as the North Cone, have come to assume many of the characteristics of the central city. Shopping centers have proliferated in recent years, and residents enjoy legal title to their property. Many residents of these areas can recall the marches and protests they staged in the N-Aerus XI Conference, 2010, www.n-aerus.net/web/sat/workshops/2010/pdf/ PAPER_hordijk_m.pdf, accessed July 2011. 65 Hordik, Nuestra Realidad es Otra cit.
1970s to secure basic services such as water. Despite the dramatic slowdown of migration beginning in the 1980s, Lima's population continued to increase due to the large number of migrants who had settled in the area over the preceding decades. This growth led to the establishment of yet more barriadas, which tended to be located in marginal areas. These newer settlements are home to most of the estimated one million Lima-area residents who have inadequate access to water supplies.
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The continued low-density sprawl of barriadas may prove incompatible with human and ecological health. Most people associate squatter settlements with extremely high population densities; dense packing of human bodies is one of the core characteristics of slum life. Barriadas defy this stereotype. The vast majority consist of singlefamily homes. Moreover, they are scattered across a wide expanse of desert, scrubland, and mountains to Lima's north, east, and south. The government's ability to provide sanitation services to these farflung settlements has ebbed and flowed with the economy and the activism of barriada residents. In 2004, the government passed a law stating that no future land invasions would be legalized. Faced with the Sisyphean task of providing services to ever-proliferating barriadas, the government concluded that it needed a new approach. Nonetheless, land invasions, particularly on hillsides and other areas unsuitable for permanent development, continue. As one researcher observed, "as long as the public policies do not organize viable and efficient alternatives to provide housing for the poor, the cycle of barriadas will reproduce in increasingly intricate and unsafe ways." 67 Authorities in the Philippines took a different approach to water and sanitation problems. For decades, Manila's publicly operated water system struggled to provide basic services to residents. Its performance was generally regarded as abysmal. Despite heavy borrowing, the system failed to serve millions of Manila residents. Less than two-thirds of households had access to piped water and only seven 66 Maldonado, Fifty Years of Barriadas cit., pp. 8-17. 67 Ibid, p. 17. percent of the population had sewer connections. The public water and sewer authority disposed of raw sewage in Manila Bay, creating a severe environmental and health hazard. In 1997, the central government awarded contracts to two private concessionaires to operate Manila's water system and improve access. The experiment has been a mixed success: one operator is generally credited with expanding access to water for low-income residents, while the other has had severe difficulties maintaining basic services. Although the specific strategies adopted in the two countries to provide water and sanitation services varied, both determined that a change of course was required to address widespread service failures. 68 
Making Sense of it All
Environmental and humanitarian concerns about rampant urban expansion in the developing world have secured a place on the international agenda in recent years. Although these concerns are legitimate, some historical perspective can help relieve the worst dystopian nightmares. Human populations expanded at an unprecedented rate in the second half of the twentieth century. In Peru, the Philippines, and much of the developing world, birth rates have declined precipitously in recent decades. These countries are well on their way to the final stage of the demographic transition. Future population increases will be a product of "demographic momentum," as large cohorts of young people enter their reproductive years.
Urban residents who confront daily environmental challenges, such as the lack of a toilet and poor access to water supplies, can take little solace in knowing that their predicament is due in part to the tremendous advances in healthcare and associated increases in life expectancy enjoyed by their parents and grandparents. Im-proved health led to high levels of population growth, which in turn prompted millions of rural residents to seek better lives in places like Lima and Manila. The failure of countries like the Philippines and Peru to provide high-quality sanitation services to all urban residents is a result of financial, managerial, and political challenges compounded by skyrocketing urban population growth. To cite just one example, prior to privatizing its water system, Manila's public utility had four times as many employees per 1,000 water connections as comparable countries. Decades of patronage undermined efforts to improve water and sewerage services. 69 The backdrop to these failures, and what ultimately gave them such potency, was the tremendous expansion in urban populations. Millions of people, many who would not have been alive without the rapid diffusion of medical advances in the post-war period, sought the equally rapid expansion of sanitation services. In developing cities throughout the world, sanitation infrastructure failed to keep pace with societal needs. Sprawling growth and incredible concentration of population in the Lima and Manila areas posed particularly difficult challenges for government planners.
Of course, rapid urbanization is not confined to Asia or Latin America. Africa has experienced a wave of urbanization in recent decades and, according to United Nations estimates, is expected to be a majority-urban continent by 2035. But urbanization there differs in important ways from what has transpired in much of Asia or Latin America. As demographer Barney Cohen observed, "[m]any cities in Africa are marginalized in the new global economy. African cities are growing often in spite of poor macroeconomic performance and without significant direct foreign investment, making it next to impossible for urban authorities to provide adequate basic infrastructure or essential services."
Case studies of African urbanization support Cohen's pessimistic outlook. An important study of informal settlements in Nairobi concluded that mortality rates exceed those of Kenya's rural residents. Researchers identified low levels of vaccination, high rates of malnutrition, and poor access to health care as the primary culprits. They speculated that Africa's urban future "would turn into a curse if the prevailing urbanization decay characterized by poor governance and planning, poor infrastructure and basic amenities, growing poverty, and deteriorating health outcomes are not compellingly and sustainably addressed." These challenges are by no means limited to Africa. In recent decades, many researchers have begun to complicate the conventional wisdom that urban residents are, on balance, healthier than their rural counterparts. This generalization, they note, obscures the perilous sanitary conditions common in the informal settlements where most recent migrants reside. The poor in urban areas appear no better off than those who elected to remain in the countryside. These analysts have identified a "double burden" facing recent migrants. In addition to overcoming the respiratory and diarrheal diseases that threaten rural and urban residents alike, they must contend with poor housing, automobile accidents, and industrial pollution. 72 Urban development expert David Satterthwaite even concluded that "where local government is incompetent, incapable and unwilling to work with those living in informal settlements (and this is the reality for a very large section of the world's urban population), there may well be an urban health penalty. Without effective local governance, concentrating people, enterprises, motor vehicles and all their wastes produces very unhealthy conditions."
Other researchers have arrived at more nuanced conclusions. In a 1994 study, migration expert Martin Brockerhoff analyzed health results among migrants from more than 15 developing countries. He concluded that in almost every case, child migrants to cities enjoy better long-term health prospects than if they had remained at home. However, he cautioned, in the first two years after migrating to the city children face significantly greater health risks than either rural children or other urban youngsters. Factors such as suspension of breastfeeding and exposure to new infectious disease agents explain why "rural-urban migration in developing countries clearly results in a dramatic short-term increase in children's likelihood of dying." 74 These are important caveats, and, given the scale of urban migration, demand concerted attention from government officials. Nonetheless, there are ample reasons for hope in many parts of the developing world. As population expert Tim Dyson has observed, urbanization triggered by the reduction in death rates may provide the tools required to remedy the problems it created. He argues that "urbanisation leads inevitably to a more complex society, inter alia with greater occupational specialisation, greater reliance upon systems of exchange, and the growth of other institutions which provide a measure of integration and coordination. Urbanisation focuses attention on the distribution of political power in society, so helping to bring about the rise of modern democracy." 75 The successful campaigns by Lima's barriada residents to obtain reliable water supplies and the willingness of squatters in Manila to pay for water when it is provided on reasonable terms suggest that Dyson is right. The growing pains associated with rapid urbanization are severe and, in 74 M. Brockerhoff, "The Impact of Rural-Urban Migration on Child Survival," in Health Transition Review, 4, 1994, p. 141. 75 Dyson, A Partial Theory cit., p. 83. Of course, non-democratic regimes have also encouraged urbanization. Urbanization by no means guarantees democracy, but, as the events of the Arab Spring demonstrate, it can effectively channel discontent, putting enormous pressure on unpopular regimes. some cases, deadly. But in many neighborhoods throughout Lima and Manila these pains have begun to subside.
